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ESCAPEMENT ENUMERATION 

The Yukon River salmon fishery in recent years has been regulated largely 
i:he basis of obtaining and analyzing comparative commercial and test fishing 
;b infor::r.atiljn v.;hich indL:;:;,tas the rel~~ive sizes of runs as they enter the 

river and move through the major fishing areas. Monitoring cf spawning escape
rr.Gnts !":as not pbyed an im::c::t.=nt role in fcrmulating in-season management 
decisions since the data ilvaila.ble comes from tr.ibutaries too far from the fish
ery 2n.:l teo ktc in be sec~cn. Obtainir•g total c::nnual escupemerlt information 
is il(J~ pos::ible under present fur.ding or technology due to the vast size of the 
drain::ge and turbid \Voter COnditionS thiJt pre~rail olOn(f approximately l, 5QQ 
miles of the main river and in many tributaries. 

Regadlass cf the~o limitations, obtaining improved esc~pement informa
tion i~ s~ve!."~d key tributary s tremr:. s fhrcu;hou.t the drc::.inage nppears fea ~ible 
and is essential in evaluating escapement trends in order to formulate long
ranc;..:! manac_;emer-;.t procedure~. SevE:'!ral projects \'\'ere designed und implemented 
clurii! ? the stt:c·/ p8ricd in order to upgr;:·~dc this kinci of eSCQpcment information., 
Thcs(' !.!1~lud c :; tudi0s in t;-;: i\n1.·H.: River, Salcha IH·: cr and in tbc upper Yukon 
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River at \Vhitd wrse. 

Anvik River: In 19 71 a preliminary survey wu s made of the Anvik River, 
v:llich is one o~ the most important king and summer chum salmon spawning 
strG.:1ms in the Yukon drainage I to determine the 1eusibility of establishing a 
salmon counting tower site. After initiully c:.::o '..:ntcring probl~ms with high 
w~ Lor 1 a suiti: ble site v:<J s located and e preliminary count was made. 

Based on experience gained in 1971, a second tower was constructed 
on ti:0 east b~n!~ of the river across from the original tower in 1972 (Figure 7). 
1\ 1250 watt 9011erator a:1d a light string were us8cl to illumim1tc the river 
bottom during the few hc~mrs of darkness each ni~i1t. A 20-foot weir w2s erected 
across from th~; tower to lead fish closer to the tower. 

Counting operations began on July 5 and terminated activities on July 
31. Sixteen-hour counts were made from 1 COO until 0200 hours the follm.ving 
day. Counts were recorded for both hourly totals and the first 10 minutes of 
each hour. 

Lack of adequate personnel prevented cor::plete 16-hour counts from 
br:dng conducted. Occasional unfavorable \?'3athcr and water conditions plus 
faulty generators further rsduced daily enumeration periods. Iv1izsing counts 
were estinat:d by averaging the last complete hourly count with the next com
plete hourly count. 

Over a period of 290 hours during the 27-day counting period a total 
of 65,202 summer chum salmon and 527 king salmon was enumerated past the 
tower. Based on this data the expanded total escapements above the tower 
were calculated to be 108,342 chums and 1,104 kings (Table 5). Estimates 
made from 10-minute counts for the same hours were within 0. 9 percent of the 
exp0nded counts for chum salmon and 5. 9 percent for king salmon. A summary 
of hourly counts and estimates are pr0.scnt~d for summer chum and king salmon 
in Appendix Tables 4 and 5 respectively. 

The main summer chum salmon migration peak past the tower occurred 
on July 12 1 while the king salmon mig-ration peaked on July 1 G and 26 (Figure 
8}. The daily chum run was heaviest from 2100 to 0100 hours with the major
ity of fish migmting upstream from 2100 to 2300 hours. The king mi(Jration was 
gr~atest from 1300 to 1800 hours with the peak occurring betv:een lGOO to 1800 
hours with the peak occurring betweeri 1600 to 1700 hours (fl~ure 9). 

A proposed tower and weir site was selected for future use a mile 
ctovmstream from the present site (figure 7). The river is shallower and 
1wrrower u.L tbi~ point t:1cd \',rdter condj:.i0n:o ar•.:! ~-: c~t~~r for en'J.mera.ting salmcn. 
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Table 5. nn:;er chun and king salmon en•Jmerat ion summary lik River tower, 1972 

Sw:·:;1c r Chums Un(tS 

Actu<Jl Counts Exranded Counts Ac tu., l Count~ 
E "_ ,;; :1-~-: -.j-~--

I Hours 
..2:1-:.:.:.:..·-~~- _:_.,.;· 0 I_ ~ 

)ate I cor. :nt·r~d 1 10 ninute Hourly Hourly Cumulative 10 minute H0~rr·l y Hourly Curnu I il t i ·;~ ··i-·---·, 7/ 5 310 3,1011 3' 1 0~ I 2 
6 16 264 

'' 559 
2 J 351 5,455 1 9 9 ' 9 

7 I 17 761 4,861 6,070 ll '525 1 1 1 I C• 
8 15 393 5,036 6,938 18,463 0 2 2 12 
9 I 1 5 474 2,655 4,335 22,798 I 3 3 15 

10 I 8 733 3,777 7' 145 29,943 3 7 15 30 
1 I I 16 1 ,943 11 '685 15,893 '-+5,836 1 29 45 75 
12 i 15 1 '769 11 ,035 16,899 62,735 10 1-tG 55 130 
13 I 16 I, I 09 7,355 10,875 73,610 8 53 69 1 .: ~] 
14 i 

16 978 5, 9·33 9' 119 82,729 1 1 71 75 2.74 
15 15 580 3 'l; G3 5,193 87,928 12 52 67 3111 
16 i 6 163 1 'll 0 4,274 92,202 4 z!~ 97 1•38 
17 I 16 402 2' 163 3,273 95,475 1 21 35 l; :~ 3 ...... 
18 0 197 1 '237 3 '3118 98.823 1 11 J,o ::0 J 51; 
19 I 11 40 252 '' 725 100,548 0 5 32. ;, •5 
20 

I 6 90 467 1 '659 102,207 3 14 112. > '~7 

21 12 150 1,009 2,002 104,209 13 36 54 6!!1 
22 9 64 335 1, 245 1 05. ft54 6 14 2~ tG5 
23 6 28 173 725 106,179 4 20 70 , ... -

I ) :;,. 

24 8 50 260 778 106.957 4 19 73 --" ( .·0 

25 7 2q ]21; 404 ] 07 1 36J 1 7 59 [ :)7 

26 2 7 29 249 107,610 0 8 94 ~51 

27 5 7 69 278 107,888 0 1 1 . '•9 I ,01 o 
28 16 28 96 170 108,058 3 22 311 I ,C-'•4 
29 15 4 64 102 108' 160 3 17 18 1 , c ~,z 
30 13 6 38 104 108,264 1 15 25 1 1 C'17 
31 _5 

, __ l!_ 31 ~~--342 ' 10 17 1 , l O!.t 0 

7 ,-\c, 
TOTAL 290 10,770 65,202 108,342 .

1
y .. .::-. \O'(,' ~ 93 527 I, 1 o4 

{')~ · 
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rig ure 8. Daily summer chum and king sa 1m on migration (expanded) , Anvik River 
tower, 1972. 
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Carer. ss scmr>!1nrr ~ncl <"n1Jrneration sun.reys wcr0. conducted between 
july 2U .:.::!Y~ ,\u~ust S :jy boat (ll ld included the area fro:•; the mouth of Otter 
Creek to the river ~r.outh. The ol...ljective was to obtnin age und sex data of 
spawned out king and summer chum salmon plus obtuin salmon species cam
po si tic·:: :- r::: ci:icn U·/ t o d~:::ter::--~ i ::c~ if a significant pin!: sn! n~on popt!hl tiort 
utilized the lower river for spawning. Age and sex data obtained from car
cusses ure ·di scussed in a later ~,cction of this report. 

Du!·i::g .il.uoust 4-5, D ca rca ss survey was ccnd t1ctcd from the tower 
sHe to the ri vcr mO\.! ~h . A to~al of 1 pink, ·14, 5 85 sum!iler chum and 46 king 
carcasses was counted. ObservnUons indicated that king salmon in the 
lower ri vc r 1:,~8 re still a cth~ely sp~wmi ng. 

An aerial survey of the Anvik River was conducted on July 22 utilizing 
a float equipped Cessna 180 aircraft. A count of 211,633 summer chum and 
418 king salmon was obtained from the headwaters to the river mouth which 
included 7 4 , 118 chums and 3 4 6 kings in that portion of t he river above the 
cour.ting tm·.:er. The cumulative expanded t mver count through that dute was 
l 0.5,454 summer chums and 665 kings with the aerial survey accounting for 
approximately 70 percent of the chum and 52 percent of the king salmon 
escapement past the tower. 

Ba sed on the aerial survey data obtained below the tower and tower 
cou~t date:, the minimu:n total estimated e~c2pement into the Anvik River vvas 
2!15, 85 7 chum and 1,176 king sahnon. It was determined that few pink salmon 
spawned in the Anvik River during 1972. 

Salchc River: In 1972 an extensive exploratory survey was conducted 
on the Salcha River (Figure 3) by a two-man crew in a riverboat. This survey 
was made from July 12 to August 18 to determine the abundance and distribution 
of king and summer chum salmon plus select und identify potential counting 
tower/weir sites. The proposed Prudhoe Bay to Valdez hot oil pipeline is 
scheduled La cross· the lower Salcha River vvhich gives these studies an eve_n 
higher priority. 

The area surveyed extended from the river mouth to the South Fork, a 
dist<:.ncc of G8 river miles. The sbu.llow noturc of the river neccs.sitnted the 
use of a. flc.t bottom 24-foot riverboat pov;ercd by two 40-horsepower outboard 
motors equi;.' ;:x~d with jet units. J\ll obf:erv<l lions of salmon were recorded with 
spa\vnin<J ureas locat~d and marked on maps. A number of king salmon redds 
were idenLi iied to specific locations by landmarks for possible future incuba
tion studies. A six-foot wooden step ladder ~vas fustencd inside the boat and 
used ar. a tower to t:lld in observj.ng s<Jlmon. 
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,,.. .. ~ . ...... .. . - , .... . . ~--- ~ .. - ·~ · '.. : .. 
:.-:: :::!·:.- ··. :'-:· ~·.s_: c r::1:..! ::-:.·=d.:!l .. ~ . ,'·. tl S-Jr:ip;,.~-, :: ~:rc.:.~~ ':'!·; '.'..(.:!re imm':'di;:~tcly 

dispo~ .. ·:·;! o : jr,to t !:c ;,ru;;!-1 on <·.i.!.! :f;r side of the river to eliminate d.Jtu. 
duplic.:1ti.on on sub~;(~quent sampling surveys. 

!1 su~tablc tc,.._·:c:-r sit2 ;1nd the major king sa..l.mon spawning areas were 
identi£1 ed (Figure 1 0) . Three bng salmon redd s were marked and their position 
uc cu:~~~ ~~: l·:: · ~~·:ap_pe -d fc~· 9-.:-ssll-il::; [ ut: :..~~re E: f:J ~; u~·::l lc!""·\~c::l ctcvclo!)rcct1t '1r~c! survival 
stud.it~s . h s a rule kings v;crc; o:)scrved s!·,,:;. \\'ni:ng <:.:t Ulc heads o f rifD.es in 
2-4 feet of water. 

Ku::: c!"ous l~ins s.::: l!i1cn 'f: :-y v.,rare lo c.:·1 tr:;d throughout the lenr.th of the 
main ri. vc!r upstrec.Jr, ~o ;ro Grub Creel::.. f ry wcm concent rc:!ted along the shore, 
e speciu. ll.y in cutba c!~ areas , near feeder streams and in slack water eddies. 

JH1 e eria 1 surv :::y made on August 3 accounted for 1 , 19 3 king salmon, 
the r.1a iority of which v\rere spawning 1 in the main river from the mouth to the 
North Fork. A total of 143 or 12 percent of the count Vil'tS ob tained downstream 
from the proposed pipeline crossing . . The greatest numbE)rs of spawners were 
obsr~rved between Redmond and Butte creeks. 

A total of 293 king salmo~ carcasses w~.s en11mP.rated during the boat 
surveys. Table -6 compares the distribution of live fish I carcasses and redds 
obsen-'cd d u~·ing the study. /iS expected, c:::1 reD. sses c~:nL)ited a dmvnstrea m 
shift in a bunda nee compared to live fish and redd distribution. 

Carcass survey information also indicated that post spawning mortality 
is greater for females at an earlier period of time compored to males (Table 7). 
This differential post spawning mortality is significant when attempting to 
c.ccurc.t c'!l~ · ~ssess the c.:;e 1 sex nnd size composition of the escapement through 
carca.ss sampling. Carcass age and sex data is presented in a later section 
of this report . 

V\-'l:ilehorsc nJm fj sherv: Each ycr:1r since 1970 the Department of Fish 
and Gur.!c h:1s suppli( ~d a fishery technici.~: n to se1mple king salmon flt this 
fishc::o!}' for <1ge and sex and obtCl.in daily escapement information. This inform
ation has be en of c ~.n sidera ble v\11 ue in providing an e s ca perne nt index for the 
t.!pper Yukon basin (Fiqur~ 4). Comparative escapements are shown in Appendix 
Tu.b.le G. Age and sch: c.!.o.tu. is summarizBd in a later section of this report. 

Aeri .<.!J.:.. Survevs_: Because of the vast distances involved and the large 
num~)0r ot S(:d.::~on .s;J<.:wning streams present in the Yukon River system 1 the 

,rid l survc-~· method i.:> \.lscd to cmumcratn escapement in certain }:ey streams 
. :, ~c::1 il!· .:~ fdt to he ir:c~ic::~h·l"' of overall o.::cc:J-pemcnt !n that nrea of the Yukon 

bil sin. During t he p0ak of spt'noming, when water ancl light COl!ditions are 
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Table 6 • King salmon abu~1dance and distribution, Salcha River, 1972. 

Aerial survey Carcass Survey (8/4-18) 

1/ (8/3) Males J! El-:t~l 2 ~l ---f.'te ~-- Nt:.r.:ber % Number % ~Ju!r:.ber % 

-
100 241 20.2 49 48.5 52 51.5 

200 333 27.9 72 47.7 79 52.3 

300 60 5.0 5 19.2 21 80.8 

L:OO 485 40.7 5 35.7 9 64.3 

500 74 6.2 - - 1 100.0 

-- -- -
10TAL 1,193 lOO.Q 131 44.7 162 

. !/ 100 - R1ver mouth to mouth of Reamend Creek 
200 - Mo'-Lth of Rcc!mond Creek to mouth of Ninety-eight Creek. 
300 - Mo•.!th of Ninety-eight Creek to t':\Outh of 'i!'lat Creek. 
400 - Mouth of Flat Creek to mouth of Butte Creek. 
500 - Mouth of Butte Creek to mouth of North For~. 

55.3 

-
f.oat Su r_Y._ :·'I __ ( .3 /.!1 - I __ _ .. 

C•.,mb lned ;: ~ <L.!s ------ - ---··--l'\umb -2 r % Nut:~bcr 
C• ;, 

!. .. 

101 31~. 5 7 J 6. 3 

151 51.5 12 27.9 

26 8.9 7 ] 6. 3 

14 4.8 11 25.6 

1 0.3 6 13.9 

-- I -- ---
293 100.0 43 lCO.O 
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'iable 7. D.aily U .nf; sahioLl :.:ortality bused on carca!Js observations, 
Salcha River, 1972. 

Hales Females Combined 
D:::.tc l\u~bcr % }\tt~beJ: '" Number lo 

8/ 4 4 1.4 I 7 2.4 11 

5 2 0.7 15 5.1 17 

6 7 2.4 15 5.1 22 

7 6 2.0 10 3.4 16 

9 4 1.4 8 2.7 12 

10 8 2.7 16 5.5 24 

11 19 6.5 25 8.5 44 

12 21. 7.1 9 3.1 . 30 

13 12 4.1 21 7.2 33 

14 16 5.5 15 5.1 31 

16 21 7.2 14 4.8 35 

17 5 1.7 2 0.7 7 

18 6 2.0 5 1.7 11 

- - - -- -

% 

3.8 

5.8 

7.5 

5.4 

4.1 

8.2 

15.0 

10.2 

11.3 

10.6 

12.0 

2.4 

3.7 

TOT~\L 131 44.7 162 55.3 293 100.0 
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